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METHOD FOR CONTROLLING PNEUMATIC TIRE PRESSURES 
DURING DYNAMIC VEHICLE TEST PROCEDURES 

FIELD OF THE INVENTION 
This invention relates generally as indicated to a method for controlling 
pneumatic tire pressures during test procedures and, more particularly, to the 
use of a pressure-controlling device mounted on a test tire during the test 
procedures. 

BACKGROUND OF THE INVENTION 
The trend in the tire and automobile industry is to closely match and 
design a particular tire as original equipmentfor a particular vehicle. Specifically, 
automobile manufacturers commonly equip a vehicle with a set of tires which 
have been found to provide the most desirable wear and ride characteristics for 
that particular vehicle. To this end, a number of tests are performed on tires to 
determine their suitability for a specific vehicle. While a road wheel may be used 
in a laboratory setting to test certain characteristics of an individual tire, the 
suitability of a tire for a specific vehicle usually requires dynamic vehicle testing 
to take into account the structure of a particular vehicle (e.g., its suspension 
system, weight, etc.) has on the tire characteristics. 

In a dynamic vehicle testing method used by the assignee of the present 
invention, a vehicle (with the test tires installed thereon) is driven so that the 
relevant tire forces and footprints are measured. Instrumentation associated 
with the vehicle and test surface is used to measure the desired tire properties 
and a contact patch photograph can be taken. Alternatively, the tire-wheel 
system can be rolled against a test drum over multiple test runs via use of an 
external loading frame whereby no vehicle is required. 

During a dynamic vehicle test, this process is repeated many times to 
collect enough data to statistically reach a desired confidence level in the 
evaluation. It is important that conditions remain set during the multiple test runs 
so that there is no unknown inconsistency skewing the data from different runs. 
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SUMMARY OF THE INVENTION 

The present invention provides a method of maintaining the pressure 
within a test tire installed on a vehicle being driven on multiple test runs to 
evaluate dynamic tire performance. During such multiple test runs, the 
temperature of the tire often increases thereby increasing the pressure within the 
tire. The present invention eliminates this pressure increase and thus minimizes 
any data inconsistencies which would have resulted from tire pressure changes. 

More particularly, the present invention provides a method of testing a tire 
wherein a tire/wheel assembly (including the test tire) is mounted on a vehicle 
and tire-related measurements are taken while the vehicle is being driven on 
multiple test runs. For example, the vehicle can be driven so that the relevant 
tire/wheel assembly rolls over a plate having associated instrumentation to 
measure tire properties. The pressure within the test tire is maintained at a 
desired test pressure throughout the multiple test runs so that consistent data 
may be compiled from the multiple test runs to evaluate tire performance. 

The pressure is maintained with a pressure-controlling device which is 
mounted on the tire/wheel assembly. For example, the tire/wheel assembly can 
have a rotating mounting surface on which the pressure-controlling device is 
mounted whereby the device rotates with the tire/wheel assembly when the 
vehicle is being driven. The desired test pressure can be preset prior to the test 
runs so that the pressure-controlling device can be compatible with different 
types of tires. 

The pressure is maintained within the test tire by measuring the actual tire 
pressure, companng the measured tire pressure to the desired test pressure, 
and adjusting the tire pressure if the measured tire pressure differs from the 
desired test pressure by 1/36th of 1 psi (0.028 psi). This adjustment can be 
performed by releasing fluid from the tire opening by, for example, opening a 
normally closed solenoid valve to bleed air from the tire. The releasing step may 
be performed when the vehicle is at rest between test runs, in which case the 
pressure-controlling device could include a motion detector. 
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Normally, temperatures will rise during test runs whereby tire pressure will 
increase. However, the pressure-controlling device of the present invention can 
also be designed to accommodate drops in tire pressure. For example, the 
device could incorporate a gas source and a valve (e.g., a normally-closed 
solenoid valve) can be opened to introduce gas into the tire if the measured 
pressure is less than the desired test pressure. 

Because the pressure-controlling device of the present invention is 
specifically designed for a test environment, its pressure adjustments are much 
more refined than those, for instance, of pressure-controlling devices for on- 
going use on passenger cars (see e.g., U.S. Patent Nos. 5,928,444 and 
5,591,281 to Loewe, U.S. Patent No. 5,293,91 9 to OIney, and U.S. Patent No. 
5,472,032 to Winston), for balancing purposes on industrial trucks (see e.g., U.S. 
Patent No. 5,505,080 to McGhee and U.S. Patent No. 4,816,802 to Doerksen) 
and/or for emergency situations on military vehicles (see e.g., U.S. Patent No. 
4,582,108 to Markow and U.S. Patent No. 4,570,691 to Martus). 

The present invention provides these and other features hereinafter fully 
described and particularly pointed out in the claims, the following description and 
annexed drawings setting forth in detail a certain illustrative embodiment of the 
invention, this being indicative, however, of but one of the various ways in which 
the principles of the invention may be employed. 

DRAWINGS 

Figure 1 is a schematic perspective view of a dynamic vehicle testing 
method according to the present invention, this method including the mounting 
of a pressure-controlling device on the tire/wheel assembly. 

Figure 2 is a front view of the pressure-controlling device mounted on the 
tire/wheel assembly according to the present invention. 

Figure 3 is a side view of the pressure-controlling device mounted on the 
tire/wheel assembly. 
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Figure 4 is schematic diagram of tine components of tine pressure- 
controlling device. 

Figure 5 is a flow chart showing the control operation of the pressure- 
controlling device. 

5 DETAILED DESCRIPTION 

Referring now to the drawings, and initially to Figure 1, a method for 
measuring the dynamic properties of a tire/wheel assembly 10 on a moving 
vehicle 12 is schematically shown. In this method, the vehicle 12 is driven so 
that the relevant tire/wheel assembly 10 rolls over a plate 14. Instrumentation 

10 associated with the plate 14 is used to measure the desired tire properties and 
a contact patch photograph can be taken. This process is repeated many times 
to collect enough data to statistically obtain a desired level of confidence in the 
evaluation. It should be noted that the invention is not limited to this 
measurement method as otherforms of vehicle testing and/or drum testing could 

15 be used. 

According to the present invention, a pressure-controlling device 20 is 
mounted on the tire/wheel assembly 1 0. During the multiple test runs, the device 
20 maintains the tire 22 of the tire/wheel assembly 1 0 at a constant pressure to 
insure consistency in the collected data. In this manner, as the temperature of 

20 the tire/wheel assembly 10 increases during latter test runs, for example, the 
pressure within the tire 22 will remain the same. 

Referring now to Figures 2 and 3, the pressure-controlling device 20 and 
its mounting on the tire/wheel assembly 1 0 is shown in detail. The wheel 24 of 
the tire/wheel assembly 1 0 defines a rotating mounting surface 26 for the device 

25 20. In the illustrated embodiment, the pressure-controlling device 20 is secured 
to a circular mounting platform 28 which in turn is attached, via nuts and bolts, 
to the wheel's mounting surface 26. A reinforcement plate 30 may also be 
provided on the opposite side of the mounting surface 26. In any event, the 
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pressure-controlling device 20 rotates with tine tire/wheel assembly 10 when the 
vehicle is being driven during test runs. 

A connection tube 32 is provided to connect the pressure-controlling 
device 20 to the valve stem 34 of the tire 22. Preferably, this connection tube 
5 20 has quick connect/disconnect features for easy installation and removal. 
Additionally or alternatively (although not specifically shown in the drawings), the 
connection tube 32 can have a manual fill valve for pumping the tire 22 between 
testing procedures without removing the device 20. 

Referring now to Figure 4, a schematic diagram of the components of the 

1 0 pressure-controlling device 20 are shown. The illustrated device 20 includes a 
pressure setter 40, for setting the desired test pressure, and a pressure sensor 
42, for measuring the actual test pressure. A microprocessor 44 compares 
signals corresponding to this setting and this measurement, and operates 
solenoids 46 and 48 accordingly. A pressurized gas source 50 (e.g., a CO2 

15 cylinder) is connected to the solenoid 46. The components are powered by a 
battery 52, and an A/D converter 54 is provided. Although not specifically shown 
in the drawings, the pressure-controlling device 20 may also include a motion 
detector for determining whether the wheel 12 is moving or is at rest. 

Figure 5 is a flow chart showing the control operation of the pressure- 

20 controlling device 20. During the vehicle testing session, the tire pressure is 
measured via the sensor 42. After an appropriate wait period (e.g., five 
seconds), a motion detect check is performed to determine if the wheel 10 is 
moving. If the wheel 10 is at rest, a pressure comparison and pressure 
adjustment (if necessary) is performed. If the wheel 10 is in motion, the device 

25 20 waits an appropriate time period (e.g., five seconds), and performs another 
motion detect check. Thus, in the illustrated embodiment, the pressure- 
controlling device 20 only performs pressure adjustments when the wheel is at 
rest, that is between rather than during test runs. This adjustment schedule 
assures that pressure increases/decreases do not occur during a test run. That 
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being said, a pressure-controlling device 20 without a motion detector is possible 
with, and contemplated by, the present invention. 

The measured tire pressure is compared to the desired test pressure 
(e.g. , the setting previously input on the pressure setter 40). If the measured tire 
pressure is less than the desired test pressure, the normally-closed solenoid 
valve 46 is opened (via the appropriate signal provided by the microprocessor 
44) to add pressurized fluid to the tire 22. If the measured tire pressure is 
greater than the desired test pressure, the normally-closed solenoid 48 is 
opened (via the appropriate signal provided by the microprocessor 44) to bleed 
air from the tire 22. In either case, an audible beep may sound to alert test 
personnel of the pressure adjustment. 

Accordingly, the pressure-controlling device 20 measures tire pressure, 
compares it to a set value, and then adjusts the pressure accordingly. In most 
instances, this adjustment will involve bleeding air from the tire 22 due to 
increased temperature during latter test runs. However, the illustrated device 20 
also may increase the pressure within the test tire 20 if it falls below the desired 
test pressure. 

Because the pressure-controlling device 20 is specifically designed for a 
test environment, its pressure adjustments are much more refined than those 
used, for instance, on a pressure-controlling device for on-going use on 
passenger cars, for balancing purposes on industrial trucks, and/or for 
emergency situations on military vehicles. Specifically, the pressure-controlling 
device 20 is designed to adjust for pressure increases of less than 1 /4 psi (0.250 
psi), less than 1/8 psi (0.125 psi), less than 1/16 psi (0.062 psi), less than about 
1/32 psi (0.031 psi), or about 1/36 psi (0.028 psi). 

One may now appreciate that the present invention provides a method of 
maintaining the pressure within a test tire during multiple test runs to evaluate 
dynamic tire performance. When the temperature of the tire changes during 
latter test runs, the corresponding pressure change is compensated for to 
minimize any inconsistencies in data stemming from tire pressure changes. 
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Although the invention has been shown and described with respect to certain 
embodiments, it is obvious that equivalent and obvious alterations and 
modifications will occur to others skilled in the art upon the reading and 
understanding of this specification. The present invention includes all such 
alterations and modifications and is limited only by the scope of the following 
claims. 



